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i Ti givan To MavemoTAUIO;

“A university 1s not about results in the next
quarter; It Is not even about who a student has
become by graduation. It is about learning that
molds a lifetime, learning that transmits the
heritage of millennia; learning that shapes the
future,” said President Faust.

Rose Lincoln/Harvard News Office



http://www.president.harvard.edu/speeches/faust/071012_installation.php

[TOAU onuavTIKO

Y10 TOVC Y TOAOYIGTEC.
Edsger Dijkstra (Turing award)


http://en.wikipedia.org/wiki/Edsger_Dijkstra
http://en.wikipedia.org/wiki/Edsger_Dijkstra
http://en.wikipedia.org/wiki/Edsger_Dijkstra

i Ti givan MANPO@OPIKA;

Computer science or computing science (sometimes abbreviated CS) is the study of the theoretical
foundations of information and computation, and of practical techniques for their
implementation and application in computer systems.[HI2IE14] |t is frequently described as the
systematic study of algorithmic processes that create, describe, and transform information.
Computer science has many sub-fields; some, such as computer graphics, emphasize the
computation of specific results, while others, such as computational complexity theory, study the
properties of computational problems. Still others focus on the challenges in implementing
computations. For example, programming language theory studies approaches to describe
computations, while computer programming applies specific programming languages to solve
specific computational problems, and human-computer interaction focuses on the challenges in
making computers and computations useful, usable, and universally accessible to people.

The general public sometimes confuses computer science with careers that deal with computers (such
as the noun Information Technology), or think that it relates to their own experience of computers,
which typically involves activities such as gaming, web-browsing, and word-processing. However

the focus of computer science is more on understanding the properties of the programs used to
Implement software such as games and web-browsers, and using that understanding to create
new programs or improve existing ones.[®l

Wikipedia



http://en.wikipedia.org/wiki/Information
http://en.wikipedia.org/wiki/Computation
http://en.wikipedia.org/wiki/Computer
http://en.wikipedia.org/wiki/Computer_science
http://en.wikipedia.org/wiki/Algorithm
http://en.wikipedia.org/wiki/List_of_computer_science_fields
http://en.wikipedia.org/wiki/List_of_computer_science_fields
http://en.wikipedia.org/wiki/List_of_computer_science_fields
http://en.wikipedia.org/wiki/Computer_graphics
http://en.wikipedia.org/wiki/Computational_complexity_theory
http://en.wikipedia.org/wiki/Computational_problem
http://en.wikipedia.org/wiki/Programming_language_theory
http://en.wikipedia.org/wiki/Computer_programming
http://en.wikipedia.org/wiki/Programming_language
http://en.wikipedia.org/wiki/Human-computer_interaction
http://en.wikipedia.org/wiki/Human-computer_interaction
http://en.wikipedia.org/wiki/Human-computer_interaction
http://en.wikipedia.org/wiki/Humans
http://en.wikipedia.org/wiki/Information_Technology
http://en.wikipedia.org/wiki/Computer_science

[1eploxec [NANPOPOPIKNC
i (katd Wikipedia)

Ocopnrtikn IIAnpopopikn
s Oeopio Yroroyiouov
s Oeopia [IAnpoeopioc ko Kmouomoinomng
s AAyop1Buot ko Aouéc
s Oeopio 'howocov [Ipoypoppaticuon
s Tomikéc MEBooot
s [TapdAinia kou Katavepunuéva Xvotuota
s Bdoeic Acoouevov kou Avaxtnon IIAnpogopioc



[1eploxec [NANPOPOPIKNC
i (katd Wikipedia)

Epapuocucvn IIAnpoeopikn
= Teyvnt Nonuooown
= ApYITEKTOVIKT] KO XTOLYELD Y TOAOYIGTOV
= ['paguka kot Ontikomoinon
= Acpdiela kot Kpvrntoypaogio
= Ymoloyiotikr) Emotnun
s [TAnpopopucn) otnv Yyeia
s Emotun IIAnpogopioc
s Teyvoloyio Aoyiouukov



AOUAEIQ
(KATTOU aAAOU pakpid ©)

CS Career Projections
Computer Science Teachers Association (05/20/10)

The market for U.S.-based computing careers is expected to thrive, with the U.S. Bureau of Labor
Statistics (BLS) projecting that computing will be one of the fastest-growing U.S. job markets in science,
technology, engineering, and mathematics (STEM) for the foreseeable future. Almost 75 percent of new
U.S. science or engineering jobs will be in computing, while just 16 percent will be in traditional
engineering positions. The BLS predicts that 27 percent of the new STEM positions will be in software
engineering, while new jobs in computer networking and systems analysis will greatly outnumber those
in traditional engineering. Despite the abundance of jobs, there is a major decline of undergraduate
computer science (CS) degree enrollments, and this is leading to a shortage of graduates. Fierce
competition for CS graduates is also causing salaries for computing-related professionals to

rise. Statistics indicate that annual STEM job openings through 2018 will come close to 140,000, while
the number of college graduates with a degree in computing will barely top 40,000. In contrast, there is
an oversupply of engineering, life sciences, mathematics, and physical sciences graduates.
http://blog.acm.org/archives/csta/2010/05/cs_career_proje _1.html



http://blog.acm.org/archives/csta/2010/05/cs_career_proje_1.html
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8, Mo va oag 2TpIHwWEw Aiyo......

4 tOmo1 BELOVY va dlaGYicoVY Lo YEQUPO LECQ
otn voyta. Eyovv &va @ako Kot 1 yepupa
UTOPEL VO, KPATNGEL 000 atoua kabe popa. O
YPOVOC TTOL ¥PELACOVTOL VO 010G IGOVV TN
vépupa gtvon 1, 2, 5, ko 10 Aemtd avtictoyo.
Eivat ovvatd 0AoL va Ttepacovy T YEpupa oe 17
AETTA £TGL WGTE KAVEIC VO LNV TEPTATA GTO
oKOTAOL;
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P
O Exete éva Aetto. ...

4 tOmo1 BELOVY va dlaGYicoVY Lo YEQUPO LECQ
otn voyta. Eyovv &va @ako Kot 1 yepupa
UTOPEL VO, KPATNGEL 000 atoua kabe popa. O
YPOVOC TTOL ¥PELACOVTOL VO 010G IGOVV TN
vépupa gtvon 1, 2, 5, ko 10 Aemtd avtictoyo.
Eivat ovvatd 0AoL va Ttepacovy T YEpupa oe 17
AETTA £TGL WGTE KAVEIC VO LNV TEPTATA GTO
oKOTAOL;
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AYTH HTAN MIA EPQTHSH SE
iZYNENTEYEH THS MICROSOF

LAY D |
[1aTI VOUICETE OTI KAVOUV TETOIEC
EPWTNOEIC, EVW YIa napadsiyua da
unopoucav va agac (NTnoouV va
VPAWETE KWOIKA MOU va Kavel duadikn

avafntnon (nou To Kavouv Kai auTo);
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To MEANov Avnkel oTov
‘_L Emiotnuova NAnp. tTou £Xel

m Mia cOyypovn avtiAnyn
eniAvong OepeAmonV TpoPANUATOV

m Bao1KES apyEC Kot TEYVIKEC Y10 TNV
EMIAVON EVOC TEPAGTIOV OYKOL OO AyVOOTA
TPOPANUATE TTOL ONUIOVPYOVVTOL GE EVOL TOYEW
LeTaPaArlopevo teoto Onmwc n IIAnpopopikn

17



i Evroc Tou MavemmioTnuiou

= Agv glval oyoAelo

m Egydote 10 6yoAigio ©

s MdOete katvovupyla TpdynoTo,

x No KAVETE aVTO TOL GO APECEL

s No tepvate mpaia

= No yivete okentopevol avlpwmot:

= ApopispPnmorte, Epevviote, Enyeipnuatoloynorte,
[Ipdcre



AIAKPITA

!'_ MAOHMATIKA
EAMHNO 1°
YnevOuvoc padnuatoc: Toiyhog Kovotavtivog

e-mail: tsichlas@delab.csd.auth.gr
Iototomog: http://delab.csd.auth.gr/~tsichlas/discrete.html

TnA: 2310-991934
I'pageio: EBviknc Avtietdoeng 16, 2° 6pogocg, I'p. 29


mailto:tsichlas@delab.csd.auth.gr
http://delab.csd.auth.gr/~tsichlas/discrete.html

* BonBoi

x Oyopueba...
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i KATToleC 2UMPBOUAE

AloKOYTE LE EPWOTNCELS '.

(nepuicég popég Eepedym)

n  [TapaxorovOnoete Tig
OLaAECELS (eAmilm va €yovv
TAAKL)

m  ADOTE OGKNGELC
KIVOUEVO XEPI: OEAETE KATI
va MNEiTE O OXEON HE auTa

m  Av dev katalaPaivete kAT h )
nou Afw Twpa

eMdte 010 Ypageio pov (iomg
to katoafovpe potl)  3raBepd xépi: Epoynon A
OXOAIO YEVIKNG PUONC
21




i Maue Aiyo...

271G 6 T0 TPWi TO POAOL TOTYOL YTLTTA 6
POPEC KOl 0 ¥pOVOC UETAED TOV TPMOTOL
Ko TEAELTALOL ¥TOTOL £ival 30
ogvtepOAenTa. 11061 wpa Ba dapkovV
o1 12 ytOmot to peonuept;




i Mape Aiyo akéua. ..

2.€ OO TTEPITTMOON 1 OYOPUCTIKN coc ovvaun Oa
ALEOVOTOV: o) OTAV O UNVIoiog eboc cac avéndetl
Katd 30% 1N P) o0tav OAeC ot TinEC petwbodv Kata

3 O % : s ginsbargen com o

GLASBERGEN

“We believe in paying our employees as much as they need.
Since you’ll be at your desk 90 hours a week,
you won’t need much.”



‘L AKOpa £va. ..

211 Y0P ToL ndyov Tov Of, 0A0L 01 0pOUOL ElVaL
novoopouotl. EmmAcov kdBe Cevydpt mOAEwV
GLVOEETONL OO EVAV LOVO 0pOU0. AEIETE OTL
VTTAPYEL KATOLN TOAN (1] TPOTEVOVGO LAAALOV)
oV €ival TpocPaoiun amd OAES TIC AAAEC TOAELC
amevfeiog N uEcw AAANG Hiog TOANC.



[epIEXOMEVO HOONMATOG

Discrete mathematics, also called finite mathematics, is the study
of mathematical structures that are fundamentally discrete in the
sense of not supporting or requiring the notion of continuity.
Objects studied in discrete mathematics are largely countable sets
such as integers, finite graphs, and formal languages. (wikipedia)

n OeueMMOELC EVVOLEG

s Aoyikn, dAyePpec kol alyoplOuot

s Teyvikég aplOunong kot mhavoTnTeG
s Boaowd epyareio avaivonc

= Xtolyeio Oemplac ypaenuatwv


http://en.wikipedia.org/wiki/Continuous_function
http://en.wikipedia.org/wiki/Countable_sets
http://en.wikipedia.org/wiki/Integer
http://en.wikipedia.org/wiki/Graph_(mathematics)
http://en.wikipedia.org/wiki/Formal_language

* MepiAnwn Trepiexopévwy (1)

. OgnueMmoelg £VVOLEGS

s T eivon Ta OtokprTd paOnuotikd;

s Emiokonnon aplfuntik®v cuotnuatmv
m 2TOUYEIMONG Bempio GLVOA®YV

m 2YECELC KOl GLVOPTNGELS



* MepiAnwn TTepiExOpéEVWY (2)

n Aoy, AhyePpec kar AryoprOpon
m AAyePpikec OoUES: GOVOALL LE TTPAEELC
m AOYIKEC TPOTAGELS

s MoOnuotucéc amooeilels

s Baowkd otovyeio Aoyikng



* MepiAnwn Tepiexopévwy (3)

. Teyvikeg apilOunong Ko mBavoTnTeg
s T eivon apiBunon;

m XTOLYELMONG GLVOVOOTIKN Dewpia

m 2Toryeia Oempiog mOavoTTOV (O10KPITEC
mBavotnTeg Ko opibunon)



* MepiAnwn TTepIEXOpEVWV (4)

s Baowka Epyaieto Avaivong
s AOpoicupata, AcvuntoTtikec Extiunoeig
s Avadpouikec EElcmoelg



* MepiAnwn Tepiexopévwy (5)

m Xtowycio Ocmpiog ypoenuatmv

s T elvon T ypapnuoto;

m Ogpellmocic Evvoleg

m [010TNTEC KON TOTTOL YPOAPNUATOV
s Aévopa

s Erntineoa ypapruota

m [GoLOopPLoUOC YPAPNUATOV



‘L HuepoAdyio (1)

- Aoy 1

2. ANoyum 11

3. Baowkd otoryeia Ocmpiog AptOuwv
2. OeneMmOELC EVVOLIEC GLVOAW®V

5. 2YECEIG-CLVOUPTNGCELS

6. AOpoicuato-I'tvoueva-AGUUTTOTIKEC
Extiuncelg



i HuepoAdyio (2)

. Avoopopikec ECicmoelc

8. XLVOLOOTIKN [

9. Xvvovaotikn I
10. Baoika otoryeia Ataxprrnc ITiBavotntog
11. I'papnuota I

12. I'papnuata 11



AcloAoynon Mabnuartoc
i Ta AUokoha ©

(13-14)
m YnoypemTikéC Aoknoelc (atopkec) (~35%)
m Ynoypewtikn IIpdodo (~20%)

m ECétaon lavovapiov (KAI XerteuPpiov) (~55%)



i ATTOBEIEEIC

s To paOnuo Tpoketton Yo AmooEICELC.

n [IpEmel va elcoote TOAD TPOGEKTIKOL Y1 VL
amopevyovue Adon.

1=1=/(-1)(-1) =v-1J-1=(V=1f =-1



‘L AANNEC OXETIKEC TTANPOYOPIEC

= BipAia:
s «(AIAKPITA MAOHMATIKA KAl EQAPMOI'EXY
10Y2», K.H. Rosen, Exooocig TCiolo, Ymo éxooon

s «AIAKPITA MAOHMATIKA», A. Ayyeing —1I.
Mrniepng, Exoooeic TCiora, 2003

s Awopdaveleg ko L0 VAIKO oo Internet:
= http://delab.csd.auth.gr/~tsichlas/discrete.htmi



http://pileas.csd.auth.gr/

1 | a | alpha 10 | ¢ | 10ta 100 | o | tho ¥\ f é

2 | B | beta 20 | 5 | kappa | 200 | o | sigma . )

3|7 | gamuma | 30 | A | lambda | 300 | 7 | tan z @

4| & | delta 40 | | mu 400 | v | upsilon - o

51€ |epsdon | 50 | v | m 500 | ¢ | plu @

6 |G [vaur |60 £ |xi 600 | x | chi m o 400 e _suu

71 ¢ | zeta 70 | o | omicron | 700 | ¥ | psi % @ % % 7 A %

8 | n | eta 80 |7 | m 800 | w | omega 1000 =200 3000 42; .:,smgos 00 P00 [..m
0 | ¢ | theta 90 | § | koppa® sampi From a manual published in 1520)

*aran, ko pa, and gampi are ohsolete characters
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On June 4, 1996 an unmanned Ariane 5 rocket launched by the European Space Agency exploded
just forty seconds after its lift-off from Kourou, French Guiana. The rocket was on its first voyage,
after a decade of development costing $7 billion. The destroyed rocket and its cargo were valued at
$500 million. A board of inquiry investigated the causes of the explosion and in two weeks issued a
report. It turned out that the cause of the failure was a software error in the inertial reference system.
Specifically a 64 bit floating point number relating to the horizontal velocity of the rocket with
respect to the platform was converted to a 16 bit signed integer. The number was larger than 32,767,
the largest integer storeable in a 16 bit signed integer, and thus the conversion failed.

12/10/2015
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PIOUNTIKA CUCTHMATA

2votnuao aptGuav:

= 2X0UVOAO amd GOUPoAO GLVOOEVOUEVO OTTO KAVOVEC YPNONG TOV
QUTISIINOYY
m ‘Ex@Qpoon mocotntmv yio.:

= KOTOUETPNON
= GUYKPION TOGOTNT®V
= EKTELEGT] VTTOAOYICUOV
= KoBopiopd ddtaing
= OlECAY®YN UETPTCEDV
= QVTITPOCMOTELCT] TLLOV
= Kobopioud opiov
= OPUIPETIKT TOPAGTAGT) TOGOTNTOV
= K®OOIKOTOINGCT TANPOPOPIDV

= LETAOOGCT] 0E00UEVDV
12/10/2015
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PIOUNTIKA OCUCTAMATO

R 20oTnuo oplfuov = yAmwooao
s [lemepacuévo chvoro pe AMya cvoupoio
= Xpnomn o1 cvvlheon dnelpwv AECemv
m [loAAEC xatnyopiec aplOumv
= Ouocikol
= AKEpaiol
= Pntol
= [Ipaypoatikot
= Muyadwol
n [IoALol TpOTTOL TOPAGTOGTG
= Av0oo1kog
m AeKa01KOG

...
12/10/2015
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[lpoicTOpPIKO Movadiaio
i&’wmpa ApiBunonc




12/10/2015
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UoiKol apiOuoi

s 2Ovolo guotkav apiBuamv (Natural numbers):

={1,234,...|
m Eumelptkoc opiouog

= Mia axolovbio tn¢ omolag to kabe oToLyEio OnuIOVPYELTaL AV OTO
TPONYOVUEVO TPOCOECOVUE TH UOVAOO. 1] GAALOS OV OTO TPHDTO
oTOLYEIO TPOCOETOVUE OVVEY DS IULO LOVAOO

s ‘Evoc apBuoc etvon uoikog:

neN

12/10/2015
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UOIKOI apiBuoi

= Avomnpog (emaywyikog) opicpog pe faon ta acidpara tov Peano
(Peano's axioms):

(a) Yrapyet Evag euoikoc aptfudc mov cupPoAileton pe @

(B) Ze xéBe puowd aplBpd N avricTolKEl Eva
omoio¢ ovopaleral dtddoyos (suc

() O ¢ dev eivon d14d0y0



[MapaoTaon QUOCIKWV
PIOuWYV

m ‘Evog puoikog aplOuog umopetl va mopactadel pe moAAovg
TPOTOVC
s [lapdoetypa: 1275 =1 yihidoo, 2 ekotovtades, 7 0eKdoes Kot S
LOVAOEC
n Aexaoixo cvetyuoe (decimal system)
= [lapdotaon pe Bdon tig ovvauelg tov 10
= Apafikd ynoia 0,1,2,3,4,5,6,7,8,9

m AAlo cueTuOTO:
s TeVTOdIKO (PvAéc Eoxiummv)
s eénkovtadiko (BafvAimvior)
s c1k0c0d1kd (Kédteg - Mayiag)

12/10/2015 55



[lapAaoTOON OTOV UTTOAOYIOTN

+

n Avadiko cvornuo (binary system):
= H fdaon ¢ Aettovpyiog tov vmtorloyiotov
= Baoiletar oo ynoeia 0 ko 1

m To EAQY1GTO OAPAPNTO Y10 TOPACTUGT
TANPOPOPLOC

= Amatrtovviol TovAdyietov 2 cvupoia yia
CYNUATICUO AECEMV KO OOUNGT) YADOCGOG

= Owovoutio 6to OpopETIKA GOUPOAN TOV TPETEL
Vo 0vVOYVOPILEL O VTTOAOYIGTNG

= ADCHEN HIKOVG TOV AELCEMV e



["evikn TTapAaocTOon
‘L QUOCIKOU apI1BuoU n

(axak—18k—2ak—_3---&1a0),
n=ab" +a,_b"t+a _,b"?%+a b3 +...1ab+a,

Oéaj<b ak;tO

= D: faon Ty mapactocnyg
= 8! ynoio TS TAPACTAGHS

12/10/2015 57



ApPIONOC YNPiwV TTOAPACTACNGS

i;puou(oﬁ apIOuou n
s [[0c0a ymoia yperdlovtal otn Pdon b;
= Bpiokovpue dvvaun m tov b oote

b1 cn<p™

=L =[1oo---o} p™m =[1oo---oj
m b m+l Jp

= N<DhbM : yperdlovtal axkpiPodc m ynoeio
= N =DM : yperdlovron m+1 ynoia

12/10/2015 58



o NMNapadeiyua

» No wopactadel o apOuog 21 otig facelc:
b=23,48, 10,1

b =2: Ioyvet 24 <21<2° = ypewlopaote k+1=4+1=5 dvadwkd ynoi

21=a,2% + apo NN

12/10/2015
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1o Napdadeiypa (cuv.)

b=3: 3% <21<3% = omortovvian kK +1=2+1=3 ynoio

[Tapdotaon tov 21

b=4: 4° <21< 4% = anarrovvron kK +1=2+1=3 ynoio

[Tapaotaon tov 21

12/10/2015 60



1o Napdadeiypa (cuv.)

b=8: 8 <21<8° = anortovvion kK +1=1+1=2 ynoia

[Hopaotacm tov

b =10: 10! < 21<10° = amorrovvron 2 ynoio
1

21=a

Apod eiuoote ato povaoiaio cooTyua apiBunons Exovue:



TO N €yel unkocg n og
LOVOOL0L0 GUGTN O
aplOunong aAAd €xet
| log,n | + 1 o€ dvadixd

To povaotaio eivar exkBeTika
TLO LOKPV 0O TO OVOOLKO



‘L 20 Mapdderypo

[Tapdotaon Tov aptdpov (237)g o€ 0EKOOTKN
Baon

2x8%+3x8 +7x8° =159

12/10/2015 63



MeToTPONTN] 0O 0EKUOLKO GE OVAOLKO

/65:

382:
191 :

95.:

47 :

2 3:
11:

O = N Ul

2 = YnoAoino

2 = YnoAoino
2 = YnoAoino

2 = YnoAoino

2 = YnoAoino

2 > YnoAoino
2 > YnoAoino

: 2 > YnoAoino

: 2 > YnoAoino
: 2 > YnoAoino

_ O B = K B = = O K=

1011111101 =765



[Mpageic oTouGg
‘L PUOIKOUC apIOuoUC

® TPOGHEGT KOl 0 TOAALATAAGIOGLLOG

neN peN

m wiciotéc npacerc (closed operations)
n+peN nxpeN

m avripstaletines npacerc (commutative
operations)

p+N=n+p pPxN=nxp

12/10/2015
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v

NMNpooBeon kai MOAAATTAACIAC OGS
oT10 OUOOIKO CUCTNHO

12/10/2015
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MNapadeiypa TpdéocBeong

57 =(111001),

13=(1101),
1 1 1 1 —  Kpatovueva
1 11 001
+ 1 1 0 1
1 0 001 1 0— 70=(1000110),

12/10/2015
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* Mapadeiypa TToOAAATTAOCIOCMOU

011), x (1101),

1 1
1

1
1 1

b O Ok O

o b O =

1 0 1
(11011), x (1101), = (101011111),

12/10/2015

ol o +— O

Rl O O -
Rl P O -
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‘L Aképaiol apiBuoi

m  2OVOAO akepaimy apiBuwmv (Integers)
Z={--,-4,-3,-2,-1,01,234,--} peZ’Z

. Opiouoc apvnTikov aplOumy Kot aQoipeon)s

a—b=a+(-b)

12/10/2015
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i Pnroi apiBuoi

= 20OVOAO T®V (rational numbers)
Q:
p/q g=0 pgeZ

r [lopdotaon pntov:
s 35/13 = 2.692307692307692.....

35/13=2.692307

12/10/2015
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* MapdoTaon pnTwWV apiduwV

710 OVOAOIKO GE OEKAOLKO:

(10101), =1x2°+0x2'+1x2° +0x 2" +1x 2
=4+1+(1/4)
=9+.25
=5.25

12/10/2015 79



* MapdoTaon pnTwWV apiduwV

eTOTPONN amd mapdotacn o€ Pdon b oe
OEKOOIKO:

p:akbk + ak_lbk'1 + ak_zbk'2 + ak_3bk'3 +--4+ b+ ag +

c,b™” + cub™) 4 ¢ b1 ¢ b ("3 4y bt

OSCyaj<b

12/10/2015 80



H aAAayn TTapaocTaong NTTopEi
* VA TTPOKOAEOEI OQAAUQ!

VOOIKT Ttapdotacn tov 9.45: 9=(1001),
A45x2=0.9

9 x2=1.8

8 x2=16 -———___ enavainyn

6 x2=1.2 PnPpIev

2 x2=0.4

4 x2-08 (1001.01110....),
8 x2=1.6

b6 x2=1.2

2 x2=04

e e onnERRETR _----_--- 81



Appntol ApiBuoi

[ot T [TOPOVV VA tapactafodv m¢ TnAiko 000
akepaimv ovopdlovtal (irrational numbers)

Hopaoectyuo.: \/E
Amooeiln (010 tng aToTOV ATOYWYNS — AVTIPOOTH):

P xai g etvor Tpd@TOL HETAED TOVS 0poV VToBETovE OTL Elvon PNTOC

(p/a)*=2 =  p°=2q

2
p2 apT10¢ oplOUdc = p dptiod.
‘Eoto p=2u:
(2u)? =29° = 2u? =q?

Svumépacua: q aptioc. Atomo!! (p kai g dev umopet va, eivorn TowtdyYpOove APTIOL)
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[lpayuaTIKOI aplOuoi

iz{)voko (real

numbers): Pnroti, dppnrot K.T.A.

s [Topactoon Ttpoayuatikov apltopmy:

= ApBuoti (fixed-point)
dndn_l 5o .dldO .d_ld_z 5 c .d_m
s Ap1Opoi (floating-point)

dndy_q...dydgd_qd_5...d_p, xb"
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‘L Miyadikoi api@uoi

s O1 rpaypotikol aptiuol 0gv ELapKovV yio Tn Ao
KATOLWV TpoPANUdT®V

x% = -1
s Dovrootikn povaoo (Imaginary unit): |

i2=-1 i= 41
= 2OVOAO uIyaotk®v aptdpomy (complex numbers)
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